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PROVISIONAL SPECIFICATION 

Invention Title: THERMOSTATIC MIXING VALVE 
Applicant: GSA INDUSTRIES (AUST) PTY LTD 

The invention is described in the following statement: 
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THERMOSTATIC MDCING VALVE 

HELD OF T^P ^tMlcrff^ff 

5 The present invention relates to a thermostatic mixing valve. 

BACKBRni IMP nc T,... ; INVFu^^p ^i 

0 IlZr* '"^ Wcally water, to be 

^Ir el .r '""^ am-s o, the -r and the m^ed 

riT? " in the base o, the -r. Another ,onn of 

mermostat^ n,«,„g vah,e adopts an f panem in which the ho. and cold fluid 
> ""lets are onentated at right angles to each other. 

by the need to provide a mechanism for allowing for any continued expansion o, 
me memKxstatK, element after the flow of hot and cold fluids is adjuld 
P~b em has been addressed in T pattern thermostatic mixing Jves^ 
^ To "> -eading end of the thermosta«c 

It H -"angament requires an extm opening to be 

forma- .n the hous.ng and also increases me part and production costs for the 

posrtion Of the thermostatic element, addiUonal constn^ctional features or 
. " " ""^^ ™^ — - - <" - 

The present invention seelcs to prevlde an improved them,ostatic mixing valve. 
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SUMMAqv np T HE INV^t UT[nM 

According to a finrt aspect of the present invention there is provided a 
tt»nno8talic mixing valve inciuding a housing having a first fiuid inlet, a second 
5 tod mlet and a fluid outlet, a mUing chamber located between the «spectlve 
«u.d .le^ and the fluid outlet, a piston arrangement arranged to regulate the 

cTrnt T "'"^ '^^^ '"'^ '""o "^"9 

Chamber, a them,osta«c element located in or adjacent to the mixing chamber 

10 thermostatic element, and wherein the mixing tube Includes an adlustment 
mechan^m for adiusting a rest position of the themH>static element. 

Preferab^,. the adjustment mechanism Is arranged to adjust the positioning of 
the themiostauc element ™,ative to «,e piston arrangement so that a set 
15 temperature of the fluid through the fluid outlet can be varied. 

PreferabV. adjustment of the adjustment mechanism results in a change In the 

arnoedT T """^ ^ ^"^ 

25 Zh ' °' ^'""Sen'en.. flie adjustment 

2a mechanism may include a thread ariangemen. fom»d on the pertphery of Z 
tube Which is arranged to engage with a thread fom»d .'the sid!wa,rof 

.he mixing chamber. Such a th^ad arrangement enabtes the mixing tube's 

posinoning «*,n the mixing cham.»r to be adjusted «,a.ive to the ^n 

arrangement by rotating the mixing tube. 
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A«B^,y. the adiusm,en, ^chanism may enable «,e size o, .he a,b<r„g tube 
siaewail of the mixing chamber. 

P^aferabty takes prace dunng n,anufactu,e or installation of the them,ostatio 
mixing vaive via access through the fluid outlet. emiostatic 

According to a second aspect of the invention theie Is provided a themiostatic 

»ie fluid outle . a p«,on arrangement ananged to regulate the flow of the first 
and second fluids from their «spec«ve Inlets Into the mixing char^^r a 
^^miostatic element locate, in or adjacent to the mbdng ch^ber a^d an 
adiustmen. mechanism for ad,us«ng a .st position of the them,ostatic elenT 

Prefe^bly, the adiustment mechanism includes an adjustment pin tl^ 
20 lTi„ ; ' '"n«r portion of the 

25 

IdlTT""" °' ^ °' '"''"■«°". « check valve IS mounted 

Zuohl: p^ven, Pack «ow Tf 1 

through the respective Inlets. 

" h^u^lr ^ - - - '3 a 
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In accordance with one embodiment of tt» flret and second aspects of tt,e 
-nventon. the piston anangement is mounted within the housing and inciudes a 
partrtion, a valve and a spring. The vaive includes a socket for engaging with 
me mem,ostatio element, a bore and a first and a second end. The fli end ^ 
the valve and the periphery of the partition define a flow path though which hot 

h T« 'TJ^"^'' °' *^ "«o ^ ""Xing Chamber. Flow 

Of ho, fluid through the vaive is throttled by the partition sealingly engaging 
aga,nst the ,nternai bore of the valve. Sea, means «o provided bI*Jn Z 
penpheiy of the partition and the bore of the valve 

10 

The second end Of the valve and a sea. Ohe cold seaO fom»d in the sidewali 
Of me housing define a flow path though which cold fluid can pass into the 
m«,ng chamber. Flow of cold fluid into the mixing chamber is throttled when 
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The socKe. « ananged to receKre me leading end of me them,os.atic element 
so m« expansion of the mennostatlc element ,esu«s in the va^e moving away 
from me cold sea,. This provides greater flow of cold fluid into me mixing 
Chamber and proportional^ decreases the flow of hot fluid into me internal bo,^ 

Tc^H I " •owams me cold seat. 

Ao»rd,ngly, when the mem,os,a,lc element contacts me action o, me spring 
b«s w,l resu in me valve moving towa,.s me cold seat TT,is will enable a 
Skater flow o, hot fluid into me ^ o, me valve and into me mixing chamber 
and a proportional decrease in me flow of cold fluid into me mixing chamber. 

The present invenflon also pravides a memod of adJusSng me .emperature of 
an oufle, fluid m»ugh a mem.os.aUc valve, said mennostatic valve nCudi^ a 
houses having a fl,«t fluid inlet, a second fluid inlet and a fluid ouflet. a mixtg 
Chamber located between me «specive fluW inlets and ma fluid ou.,e aZn 
ar^ngement ananged to regula.e me flow of .he first and second fluids from 
meir .spective inlets Into the mixing chamber, a mem,ostatic element U^Z 
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in or adjacent to the mixing chamber and an adjustment mechanism for 
adjusting the rest positioning of the thermostatic element relative to the piston 
an-angement, said method Including the step of adjusting the adjustment 
mechanism so as to adjust the rest position of the thermostatic element relative 
to the piston an-angement to thereby change the flow of the first and second 
fluids Into the mixing chamber until the temperature of the outlet fluid through 
the fluid outlet Is at a desired set temperature. 

BRIEF DESCRIPTIOM QF THE DRAWtMf^.Q 

Embodiments of the invention will now be described, by way of example only, 
with reference to the accompanying drawings In which:- 

Figure 1 is a cross sectional view of a thermostatic mixing valve in accordance 
i with a first aspect of the invention; 

Figure 2 is a cross sectional view of a thermostatic mixing valve In accordance 
with a second aspect of the Invention; and 

Figure 3 is a cross sectional view of the thermostatic mixing valve shown in 
Figure 2 at 90^ rotation. 

DETAILED DESCRIPTin N OF THE PRFFERRED EMBODIMENTS 

Figure 1 Illustrates a thermostatic mixing valve 10 in accordance with an 
embodiment of the first aspect of the invention. The valve 10 Includes a 
housing 12. a cold fluid inlet 14. a hot fluid Inlet 16 and a mixed fluid outlet 18. 
As is evident from Figure 1. the cold fluid Inlet 14 and the hot fluid inlet 16 are 
orientated in an T» shape so that the cold and hot fluid inlets 14, 16 are 
orientated at right angles to each other. 
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Located within the housing 12 adjacent to each of the cold and hot fluid inlets 
14, 16 is a respective check valve 20. Each check valve 20 is arranged to 
prevent inadvertent backflow of fluid through the respective cold and hot inlets 
14. 16. It will be appreciated that although it is desirable to include such a 
5 check valve 20 adjacent each of the cold and hot Inlets 1 4. 1 6 it Is not essential 
to a proper working of the themiostatic mixing valve 10, 

Located between the respective cold and hot fluid inlets 14, 16 is a piston 
arrangement 22. The piston arrangement 22 is located within the housing 12 
10 and Is configured so that it can regulate the flow of cold and hot fluid from their 
respective cold and hot fluid inlets 14. 16 into a mixing chamber 24. A 
thermostatic element 26 is located in the mixing chamber 24 between a mixing 
tube 28 and the piston arrangement 22. The mixing tube 28 is arranged to 
direct the flow of hot and cold fluid onto the thermostatte element 26. An 
15 adjustment mechanism, which will be described in more detail below, is formed 
as part of the mixing tube 28 and Is arranged so that upon adjustment thereof, 
the mixing tube 28 moves in a direction towards or away from the hot fluid inlet 
16. thereby adjusting the rest position of the themiostatic element 26. A change 
in the rest position of the thennostatic element 26 results in a change in the 
positioning In the piston arrangement 22. This in turn results in a change in the 
set flow of fluid from the respective cold and hot fluid Inlets 14, 16 into the 
mixing chamber 24. This change in hot and cold fluid flow results in the set 
temperature of the fluid flowing through the fluid outlet 18 being adjusted. The 
manner by which the flow of fluids from the respective cold and hot inlets 14, 16 
to the mixing chamber 24 is varied by the piston arrangement 22 will be 
described in more detail below. 
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The piston arrangement 22 Includes a partition 30, a valve 32 and a spring 34. 
The valve 32 includes a socket 36 for engaging with a leading end 26a of the 
30 thermostatic element 26. a bore 38 in which the spring 34 is positioned, a first 
peripheral end 40 and a second peripheral end 42. 



2^'"^ Penphera. end 40 of me «aK« 32 and «„ periphe^, o. *e par«Hon 30 
define a flow path ftroogh which hot fluid can pass m^ugh the bore 38 of the 

ThT "^"^ '"^^^ ~ '"^^ ^ 38a 

of the bo« 38 Of the valve 32. A seal 44. In the fom, of a. leas, one O-rtng Is 

looted on y penpheo, of the pan«ion 30 to provide a sealed engagement wfth 
envisteT ^ ^ ""^ ^ 
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The second end 42 of the valve 32 is conf^ured to engage in a sea. 46 fom»d 
m the s,dewa.l of the housing 12 of the theonostaac valve 10. For ease of 
ftmher descnp^on the sea. 46 will be referred to he^after as the cold sea. 46 
The second end 42 o. valve 32 and the cold sea, 46 define a flow pa.h 
«.roug wh^ oCd fluid can pass fron, tt» cold inie, ,4 Into .he mixing chamber 

^LITh T <^ 'n'e' 14 IS 

cow sea. 46 fom,ed In the housing 12. The spring 34 Is biased to push the 
s^d end 42 Of the vaKre 32 onto me cold seat 46 and to balance me fo„» of 
the thermostatic element 26. 



n accordance wim the embodimem shown in Rgum 1. the mixing .ube 28 
no'"des a socket or seat 50 which is ar«nged to revive a trailing end 26b of 

el?,Trr ^""^ "3"- «»"nos.at.c 

etem nt 26 ,s Seated benveen and In contact with both the mixing Urbe 28 and 
25 the piston arrangement 22. 

In me aaangemen. shown in Rgure 1, me adjustment mechanism takes me 
fom, Of a screw mread 52 fom,ed on me outer periphery of .he mixing tube 28 
30 *° '^'^ ^ corresponding thread 54 

fi^be 28 .s stated along me mread 54, the positioning of me mixing tube 28 and 
me connected memtostatio element 26 Is ad/usted In a direction .owa«ls or 
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away ,rc^ ,^ ^ Inte. 16. When «,e posKionlng C ,he U,ermosUflc ete„,em 26 

26 are adjusted so as ,o move them towards me hot Inlet 16. the. piston 

end 42 of the va^e 32 wll, be moved away from the cold seat 46. allowing an 
^crease .n the flow o, cold fluid from the cold fluW InM 14 In.; the 1^ 
Chamber 24. At the same time there w„, be a dec^e In the flow o. Z 
m«.ugh the path defined between the fl^ end 40 of the valve 32 and m^ 
. part^on 30 and thus there .11 be a deo^ ,„ flow o, ho. fl^d "to Z 
m«,ng Chamber 24. This will result in a reducUon In the set temperatu™ of the 
mixed fluid exiBng the fluid outlet 18. eoime 

InrJ! "T! '^'^ " ^'^'^ -""^ --"'acture or 

.n^tK.n o flie thennostatic mixing valve lo it is possible to adjust the 
positioning o. the mixing t*e 28. «,e«by adjusting ,he rest position of the 
connected memiostatlc element 26. This win result In an adjustment^thl Z 
temperature of me mixed fluid exiting the fluid outlet 18 during use theieor 

14 and hot fluid will enter me hot inlet 16. Unless me piston anangement 22 i» 

°^ °' - ^ HoZ 
^ enter the mixing chamber 24 to sunound me mennostaflo elemem 26 and 

.he m.«ng chamber 24. me memiostatio element 26 wH, »maln as I. Is expand 
« and mere wll be no adjustment in me flow of hot and oold fluid into the 

Z!^' " '"-^ °' "-^^ - ---^ 

mr^ TJT ^'''"^ 32 Of the piston arrangement 22 to 

n a di^o^on towards me ho. iniet 16 against me bias of the spring 34 
l».s Wll, resuK In .he second end 42 of me valve 32 moving away f„m me 
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seat 46 and thus the flow of cold flm-H *h 

At fh^ X. '"'^'"S chamber 24 will increase 

Accordingly. «„s J JJt Z , ^• 

» me temperature o, me fluid contactir^ tt« memiostatie elerrrem 26 ie too cold 
^ow hot fiuKl and a decrease in the flow o. cCd fluid into «,e mixing chamber 
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:erpezrr:rr:rrr;"' ^ - '° 

continue to . . ^"Wcftng * and as a consequence the valve 32 will 

. uy vrnue of the movement of the valve 32 nf iho 
an^ngement 22. wi» continue during use of the valveT .„1 
themiostatic mixina vfliv« in •„ " "^nw. »» 

exiflng ,f» flu^lna to ,h . '° °' 

■o ana not fluids entenng the respective cold and hot inlets 14 i« • 
«asonably constant, the poslUoning of the valve 32 reZetll 
win eventually be stabilized. 

.ntrer::"^^^ 

n.us„.ted in r ^e^^T ""^ 100 has a similar fom, .0 that 
tube 28 ar^r T ^""^'^ «» ««»P«on that there is no mixing 
tube 28 and the adjustment mechanism adopts a different fom, .„ .k- 
~ent. the ad.stmen. mech^sm taL thetrr arir: 

g alve 100 so that ,t extends substantially pen,endicularty to the 
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longrtud«,^«isotmett»rmoste«ce.emen,2e. The adiusm,e„. pin lashasan 

«.e™o«a.K> etemem 26. The adjusunen, p,n 128 also has an outer end 128b 
wh,ch ,s accessible from .he oulside o, ,he housing 12 o, me 

soTarr r "^^ ^ ^"^^ ^ ^ZTz 

ftennoste.,c element 26 either towards or away fton, the hot fluid inlet 16 This 
~ent o, the the™,os.atic element 26 ,«su,ts In a related move-Jot^ 

10 dl? kT''""' 0 ^'"'"a^ -anner to t^ 

10 desonbed previously above In re.a«on to nrst e„*odimen, of the lnven«on 

As Shown in Figures 2 and 3. the outer end 128b of the adjustment pin 128 is 

11^.1 T ' P^-Pendicular to the tongitudina. axis of the 

128 wKI cause movement of the «iemios.atfc elemem 26 In a direction towaL 
or away rom the hot miet 16. in thte manner the rest position Z Z 



because the adjustment mechanism 128 of the valve loo can be easily 

The descrtbed embodiments o, the Im^ntlon a,e considered to be particularly 

30 Ilirr ' '^"'^ -'"'""^"9 addi«onal 

«iat «,e ,hem,ostat,o element 26 conMnues to expand, me piston anangemen. 
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22 is configured so that the valve 32 win ahe,>rK « 
them»,.a«c element 26. 

The embodiments have been described with reference to an T" shaped 

tnermostatic iTilxIng valve. iHowever » k« _ ... 

h=. ..... . "owever, it will be appreciated, that the Invention 

has application .n them,ostatlc mixing valves of vanous configurations. 

■me embodiments have been described by way o, example only and 
modifications within the spim and scope of the invenHon am envisaged. 

DATED: 6 June 2003 

PHILLIPS ORMONDE & FITZPATRICK 

Attorneys for: 

GSA INDUSTRIES (AUST) PTY LTD 




BEST AVAILABLE COPY 



